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(54) ACTIVE ENERGY RAY-HARDENABLE RESIN COMPOSITION FOR CAST 
POLYMERIZATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active energy 
ray-hardenable resin composition which is excellent in 
adhesion to a transparent plastic base material, mold 
release characteristics from a mold matrix and 
transparency, has excellent shape- retaining property of 
a molded resin layer formed on a transparent base 
material over a broad temperature range and further 
hardly causing cleaving and cracking. 
SOLUTION: A hardened product is obtained by active 
energy ray-hardening of from resin composition 
containing an essential components an glycidyl(meth) 
acrylate, (meth)acrylate compound of an aliphatic 
polyvalent alcohol and monofunctional (meth)acrylate, 
and has a specified value with the measurement of 
dynamic viscoelasticity. 
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[0 04 5] N, N-^y ^;l/7 5 ^x^;U (y^)7 
^yu-h,N, N-^iW$7xfjl/ (y#) 7 
^yu-hfcL/<ttN. N-^xW^^'Pb'Jl/ 
7^yu-H§F<DN. N->?7W7^7 
^) 7^ y U- h ; 
[0 04 6] k f X7 ^ ^-;bACDx^ U>^- + -> K^Sn 

50 eu>^^->hM^«gac/^ne»cD^P-y>^b^ 
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^py>ftt 2,2' -^(tFP + ^u^7 
*x;l,) ^o;oa»*ti6©/May>ft», 2,2' 

6£>^ny>fb^ h'JV^af^>^^p^6^ 

[0 04 7] b*X [4- 7^JP-fW*^7 
-x;U:7 a F\ [4- (y»T*yo-f 
j^^>xK>>7^;H -x^-fK, t*x [ 4 - 

-^;l/^-fF, tfX [4- 7^yp^W*^> 

[4- 

^^;l/7x-;l/] h\ ex (4- 

<DS-f* , Mfc^l» ; ^ [ (^*,) 

b^X :7*x:7*-K hy [ (^^) 7^yu-f;l/ 

[0 04 8] ifc. *»IB©ffiffl«^fflSHtx*il/^- 
•tBBilt, ^<DffiOtgJflg (e) t»ffl«c4# 
[0 04 9] -e-CDffiCDttlflg ( e ) i Uttt, M 

h - * * U ^flS^S^gj ; ^yxxf ;HSJB§, #y 

[005 0 ]*©ffiOili (e)*i, #y :/#^x>|g} 

*«KCD»Bfffl JKtt b®£B# tests LWWM^cm 

tett trx 7 x y f 4 # y x x fvUMfliT . 

[00 5 1] ^CDffiOHJBg ( e ) (D&mmt. 
aaa^ffl^x*;u*F-*8B<lffl«flittfiS!W©^H- 1 

ooaaaiucstfu i —3 osaaBas#aui». 

[005 2] ±fB©J: 5**JSJt»*e>&S**98©i£® 
«^fflSttx*;l/^-ttW<ttt«JS^OWfca©BJff* 
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[0053] *»w<D^aa^ffl«ttx*ii,^-iaK{b 

5CC*T£ft:g>, 2 5'CTl 0 0 0— 3 0 0 0 OmPa- 
s©I8H*CA4C L< % »tfcl 00 0-2 

10 0 0 00mPa-st*-Sc4^#Wf^btio ±IB$5 

[0 054] *»WcoafflM^ffl}§ttx*;U^-«Wb 

**-s-*fe©***u auMu x 

[0 05 5] jBWI=E*tt*L iMEE* 

Slil'tBiRfitt. Itl 9 0 0-3 8 0 0t>yx 

[0 0 5 6] ^I«3M4fc^^«fcJ:0W{fcr*^ 
iftfitfl. 0 0 0-8, 00Ot>^hP-A 

30 *«4-T4J:5«c* (fi^) ggte$»J£, *%IHC>WB1IB 

[0 05 7] frMjE (ffi^) HM&frJiUTtt. *CCJ: 
0 MB L r 5 ^ # & cfc 5 fc««<Mfcfi£H»fi 

SWflWBrtr, ^/7xy>, 3, 3' -V> 

J?)l-4~J F^^>^/7xy> 4 4. 4' -fc'X 
^^>UT 5 -/ 4, 4' -t7i;x^ 
;l'7^ / <>77xy> 1 4, 4' 

$t7-X^FX 3,3' ,4,4' -f h7 

2. 4 ~^x^;U^^+1f> h>^c<J:CD^1t> h 

x--r;l/, <>^>x^x-fJW ^>V4>4 y 
7 xx fJi/x-fji/ftiWi/D -Y >x-t*;uSI ; -<>^ 

50 £ 0 
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[005 8] $/c^-<Dffe, 3,3' -#;U#^JU-b'J* 
(7-^xf;l/7^) ^-7U>, 1 - 1 Yv^isisZ 
p^>jl/7x^F>, 2. 2' h*^- 
1. 2 -y7*^xj?>- 1 2 ^Jl/- 1 

1 - (4 * 'J /7 x-r-Jl/) 1 - 

2 - t FD + V - 2 - ^ 1 - 7 

A>- 1 2, 4, 6- h U^Jl^W-YJl^ 

7 ^ K, W(2, 4, 6-HI 10 

y^l/^W-Ol*) r?x~jl/*x:7 a >^t^>F, 1- 
C4 - (2 -fc Kn+vx h*^) 7x~;l0 - 2-t 
Kn*^-2-^;l/- 1 -:7prc>- 1 1- 
(4-^7 7^^1/7^^.;!/) - 2- th*D^>-2- 
y ^;l/7*n^*>- l 1 - (4 - Ffv;b7x^ 
-2-t KDt^-2 -J?Jl7'zi^>- 1 

K, 2. 2' -i>xF+mh7*y> l -OS^l^ 

o — O^^J^ISi^^JK tfx (4-^y 20 
^;UT^ ^7^W >r h> % p-^f^r^T-fe 

7 x y ^>^ - 4 - ^ f ^7 $ y<>^/x- 

K 2- (o-^PP7*xjl/) -4, S-^^x^Jl/ 
5 &VVJ\/~m&, 2, 4-t*X- M ^OP^fJl/ 

S - h VTisZs, 2. 4-ex-F'^PDy 
3^-6 - (4-xF^» 7xx;l/-s- h V 7t> 
>, 2. 4-t^-F'J^PP^^l/-6 - (3-7*P 
*-4-iFt^) 7xx;l/-S-h'J7^>7>F7 30 

2 - t -7>;UT> b^*^>, 2-7 5^7 
>h<7*y>, e-^n;b7>h7*y>&£'fc^tfe) 

[ o o 5 9 ] *fc* (m&) mmtvwitiwi&t ur», 

Irgacure-1 8 4, 1*114 9, |b]2 6 1 , P3 
69, |*]5 0 0, PJ6 5 1 , |S]7 8 4, [5)8 1 9, |H9 
07, 15) 1 1 16, m 1 6 6 4 , 15] 1 7 0 0 , 15] 1 8 0 
0, 1511 8 5 0, I5J2 9 5 9, 1514 0 4 3, Darocur-1 
173 (f-^X^zs + JlrT- j -lr $X)l>Xt±m s fcis 
V>TPO (BASFfetiS) , KAYACURE-DETX, [HjMBP, I^DM 40 
BI, |5]EPA, I^OA (H&il^ (W) Wt) , VICURE-1 0, 
[5)5 5 ( STAUFFER Co.LTD§g) , TRIGONAL P 1 (AKZO C 
O.LTD§S!) , SAND0RY 1000 ( SAND0Z Co . LTDlS ) , DEAP 

(APJCHN Co.LTDSi) , QUANTACURE-PDO, I5HTX, [ijEPD 

(WARD BLEKINSOP Co.LTC§g) , 

[0060] $ e>&c im&ffltemic&m<Djm®ft\z 

[0 0 6 1 3 MtWtfylc x l-tFPt^o 50 
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^yjb7xXj^ h >, 2-t FP + ^-2-y^ 
- 1 -7*x;1,7 , d;n , >- 1 1 - [4- (2 - 

tFP+t/xF^» :7*~;l0 - 2 -b FP^y- 2 

1 1 5F^+*tf>h>*5 

J:tf***1f>h>i!zg#, 2. 2' -^F + >>- 
1, 2-i/7xXjbxj?>-l-^>, 2. 4, 6 - h 

V ft ^ K, tr 

X (2, 4. 6 - h 0j*9-J\r*>V<t )U) 7x-Wx 

7-f >**5<F 1 2-^?-;u- 1 - [4 - 

:t) ?x~;i/] -2- J £r;u^y 1 -:/P^V> x 2 

— o.^ju- 2 ^;brs y-i - (4 --t;^ »; 

^7x^i/) ->^*>- i -*><D8¥*>6a«ns ia 

[0 06 2] cn63fe*9ffi»J«; #IS*Sl>tt2«fiUr 

ttQK^tSSWIBfifiBA 1 0 0 ttSSIUcSt Ut 0 . 0 5-2 
0MgWBl>4C£#»*L<, fcfrrfcO. 1-10 

[0 06 3] *fc, *^©Ml^irSttx^;^^ 

TJRWS ft *<Dfc» % ^teffiK£» 

»^»* 360-450n m(DlBfflU:tel^r*ffl*fifi6* 
*»Jfr S^MJ^Wi^ffiffl^aa U> 0 4 5 0 n m«± 

[0064] *?«©JI6K:B, 3^P7F9JI/F> 

r#, 100-ioooKeV, ihF^u<«ioo-3 

0 0 K e V©x*;bf -tl^l^ tBWt 5. MMB 
a<bUr&i, MS0. 5^3 0MradgRWfJL 

[0065] *§m<Dtmm&mtmx-*>\''¥-wmft 

3114, «a[3&>6©Jlffltt«r»#3'&41»^CCtt, K^tES 
[0 06 6] mfttSLWlfflitLr^ mtf, 2- [4 
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- { (2 - b + - F9 s isJl**l''7u bMlO 
-2-t FPtJ/7xi)H -4, 6-tTX 
(2. 4-^^^;U^x^;U) -1. 3, 

2- [4- { (2 -b KP*>--3- hy* 5 ^* 
t^^Dt'W - 2-tFo^*^H - 

4. 6-fc*X (2, 4 -lsj*)\,V *~)l>) - 1 , 3. 
5-F';7^>(DiPth'J7^>i«fc 2- (2' - 

h i ;77-;k 2- (2' -o-^hoo^a^- 

2 - o -x hn<>ya + >>- 4 - FfvP+^y 
[0 0B7J BM^±«£UTB:, 0fl;ltf, 4, 4' ^ 

(2, 6 - t . 2, 

2' -^^U>b'X- (4 6 - t 
^y-JlO , 1 . 3, 5- h y 2. 4, 6 - h 
'JX (3, 5-S/- t -r*^;l/-4-t FP*J/^ 
;b) 1, 1. (2-^^-5- 

t-^-4-tFP^i/7i^) 7'PA>, 2, 20 
2' -xf'Jf>t^- (4, 6, -%s-t 
*s-)l>) , h ';x;^U>^';^-;l/t^-3- ( t - 

tf*-K 3- (3' . 5' 1 -^^Jl/-4' - 

bFP+^>7x^) ^'Pb't^t^^f^k 2. 
2' -^^U>t'X- (4-X^^-,6-t-^fJb7 
x V-JK ^>£x V h ^ + {3- 

(3. 5-^-t-^-4-tFPt^x^) 
^Pf^-F), 2. 6 -Is- t -^;l^-4 

;i/7xy-Jk 6- (3' - t 5' 30 

-2' - b FP+tz-'O^JlO - 4 - J *.^)IT 
2 V )\,m- t-Zf9-)V % 4. 4' -^'Jf^t'X- 

{^U>-3 - (3' . 5' t 
4' -bFP + '>7x-^) ^Pfn-F} 
N. N' -^^^b>fc*^ (3. 
;U- 4 - b FOt^t FP^>tA7 5 K) , 1, 6- 
•^*1f>^^-;l/h^-3 - (3' , 5' -Is- t-Z? 
?)V-4' -tFP + '>7x^l/) ^Pft^-h, 
2. 2' {3- (3' . 5' -t 40 

-^-4-tFP^>7x^;l/) :7"Pb*;fr*- 
h) . 4, 4' -^tr* (3 6 - t 
;b7x/-;W <D£p£b>#- F7x^-J«^a ; 
b**(l. 2. 2, 6, 6 -s<>5st?-)l-4- fcT^y 
^JlO -fe^-K (2. 2, 6. 6-f F7^^ 
;U-4- hT^cy^Jl/) -fe^- K 1 - [ 2 - { 3 - 
(3. 5-^-t-^-4-tFP + '>7x^) 
ypft^^+^l X5P;1/] -4 - {3 - (3, 5 ~ 
^-t-^;l/-4-bFP + ^7x^l/) 7'Pb't-^ 
;U**5>} -2, 2, 6. 6-f F7^^b^'j^ 50 
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8 -'OS*;!/- 7.7. 9, 9 -f F7^^Jl/- 3 
-*£*;l/-l, 3. 8- MJTIfXb^ [4, 5] -5 
>f r ^7>- 2, 4 4 --OVV ;!/***>- 

2, 2. 6, 6 h^y^;bb^';^>CDiP^b>^ 
-KT5>^b^ ; ^^'Jil/^^Pb'n- 
h , ^>^x'JX'J h-;l/-f F7^^- 
)l>?*yu b';t*- h ) 04a&««Mft%{b£tt ; 3 , 
5-i>- t -^;l/-4-t Ko+S/^S/Ji/'J^ 
x^l/x^r*;!/, 3, 5-i/-t-7*f;l/-4-bFP 
*^"0^;uy >ks*** *^Ji/x*^©*n* »; > 

[0 06 8] SxyaV^Sfflil/Ctt, 

»tt5^*;i/#ys^u=Hf> fc y*;i^w ppy>#y 

fP**y->, tfyx-f^gEtes^ ^;i/?j<y ^>p*U*> 
SMi^f*, ^Vx^fj^tt^^'J^Ptlt^ 

[0 06 9] ±IEUfe*P*«^oaSflPSiJ<Dffiffl«4 It 

[0070] *¥tw(om±m&mm&**)i>¥-mzit 

tt, f ^2 0 0 + 2 5 /imOHt^fc^t 4 0 0^9 
0 0 nm<D®Mffi®0%MmMm&8 OKJ&LL 1/ 

[0071] ctit><D®}&te, *mj}<Dii£Lm 

[0 07 2] chtCffll»SCi3W-C#*7 ^ JUAtt, is 
>fl/7 ^ h (PET)., ^'JX?l/>t7^l.- 

h (PEN) WJxXf;« hVTte*)l>*)\, 

*ft«^»«cif©T^yiu«i8* x^u>^flg, #y^ 
^sfOflJflg, spyx-^;u^;u*>wiffi, ?i< i ;^-^^ 
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[0 07-3] 

[0074] cmmm\-7Rzftmmi-3) mim 

$fl§illJ$13!l£ll5)$§L,;fc„ 

[0 0 7 5] (I&fb:? ^ JUA©m£) f#6ft/o£14x* 10 

SfcSfflSEU jEflSll7KSR*mJ;«5 8 0 0mJ/cm2© 
SI^^SBJSWffliJ^ 6 ASM h X Wit 3 -li fc«'. 

U *ffi*"F*St&J¥;*#2 0 0 ± 2 5 (imT*5Whll 
Jjg:? (F) ttimoic 

[00763 mhtitcrmx.^}v^'~umitmmmftm 

*S 1 2 0 Mm, iSS 1 0 0 MmCDlil^ 1 ? jELJK 

<Dmw$>>&Mxmp ET7-(ji/A toratcAn. mms. 

*£K*T&c J; 0 8 0 0 m J / c m2<D*?HK*3B9£ttM 
1PET7 -<;l/A*r£14x^;U^-i^^t^fl§)lift«C 
? ^i-A^tfttttSslfb^ (L) *fSRL/Ai. 

[0077] »f>n/c«ttx^jU^-^a^}fli*ifiR 

KAftte^OPSfcilMU 8ffiEE*tR*TtC <fc <9 8 0 0 

m J /c m J ©^JW*SBJSOTJ^e»JlS*L/risMtS 30 

«*» U j§HJ3S1vttCJ?<* 200 + 25a m©Sl® ■ 

«wtft«f bwim^frr & r » y ji/ttiMmtsfuii 

(S) tfHROfc. 

[00 7 8] (Wffi^iS) e*l6©S§ttx*Jl/*-iMB 

^ffi&ctfcoTiWMTofc. ^|Jfe0!|2©r£1£x* 

tc mmmMkzm 1 jam 2 * < 1 ) " m 2 m 40 

( 2 ) &C7jrf „ Sc*s. 1 13 <h L-CHMSWI 1 X^htxtc 

[00 79] ( 1 ) *ASa'J5£ : SB 1 siK^-rie^ttj: 9 

HSE 2 titcfflffims&WXD E S@4EttRlt. 2 5 °C~C<D1& 
K$JS (mPa • s) £*to/c. 
[0 080] ( 2 ) JSJf^ : ?S^-y->7*;l/i^t-9-> :/ 
JU*a«£0?fc. «?«-9->^Utt» Ab b eSSVisWy'V 50 
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XAGCitg^fiiU 2 5*C«:rffl'JS5rtf-5/c„ Sfclft 

■y->^M*. ^tfttfll^ -y Jl-A (F) ZtZWtUtc. US 

sf45r^yXA{Cffi»$-S^,cj 3 ^ < i : L.r > 

7 £ U>€rffll». Ab b e®Jfittcr. t**4iS&2 5*C 

[008 1 ] ( 3 ) ttttft!iWttiM£ : 2**NR&5CC<: J: 

zmm&wwmmmm r s a - 2 < n ? 

ttffi!) tffll*. mkWII?^^ (F) *K8iL"C. 
^36x35mm, JS&gUHz, fi^S#0. 0 5 
%. 3 -C/^, i'JJEjaS -5 0*C*61 5 o -c 

TO^-VWiM Ltc^-ZO)?}, -3 0W612 0T 
35-C©SSi5K-Cf#P»tifcf t -i?*^, CT (ma 
x) ) , (Tan S (max) } , (AT(0. 1 ) } 
RCK(E' (Tmax + 4 0'C) )if»fc„ 

[0082] (4) mwii-.witmm? ■< )\>& (f) * 

fl§(\ 400~900n m©$g$f JsS©:fc3&3&$£jI!<Kt 
0. ^««-C8 5%«±©Siim^-r.t©?:0<hL>. 

[0 08 3] ( 5 ) 4M£ : 7 i? 'J JMtifflrKWtlMbtt 
(S)£ffll,\ C©iS^SM<i:»b«Jflig£©^»tt^ 
J IS K 5 4 0 0 <,cmmL-cm7£.Ltc. 9 5/10 0 

&L±<D3\-mi)mw?z>mzo> 6 o/i o o«±©?fa 

[0 084] ( 6 ) JfggfJ^ : PET7-* Jl/J^K^f» 

KfUM (D ftm&<Dftmz&mcxmmLtc. 

*\ BVXDimm% ififr h tltc & ©«r x £ ^ /c„ 
[0 08 5] ( 7 ) JBttflm^j : ¥»«cAJWE©±K:. 
PET7 ^;l/AJKtt^t#^{b^ (L) ©5 cmx 5 cm 

<o m l fcKtwt * mi mum «*±«mc st * <t 9 (c u 
r*^tca#. ^©ia^jgiaa^pii&fi*) (tn 5 

0g) *mi±. iaS2 5°CRilX4 0'C"C6 0^. Jfe« 
(C^a?:J)n^./c„ i^L^rita?:.!: PET7^^ 

j*mvmzw<t® (D ©^^©wstetco^-c. ata 
ff$a©«j@);*5fitis$n^t,^©*o. ~>- ycc^mi&ifi 

ttlg-Ct -2> &©?rx £ etc. 

[0 08 6] (8) WliK& -SUntt: PETV-OVAB 

vmsmit® (D ^-^-t^^^fuT. mi 
^y-t etc. 

[008 7] ( 9 ) m?m : T Z 'J JloWMSWiNM btt 

juss6 3-c> tcr. iMbWfliafflK 2 o ommmiL 
tc. a^-c, B^mfes^fe^it ( z e 2 o o o ) zmi* 

r> MStM^tCfeWSSI^lS (AY I ) £XYZfliJ:«5 
lt®L. ^-©M^-rf^ffi*^*?®©^?:®. 1 0* 
ffiom^ZO. 1 0 Jit±©lg^?: x t Utc. 
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[0089] <mi £k<om&> 

(a-1) trX7*y-Jl/AS^!P*^»J!l (x;J<**> 
3i640 g/eq) ±T # V JU&4&J£3tt/cx#* 

(a-2) t # X7 y-jiAm^^^mm (^^+-> 

3il90g/eq) <fc7*yjUM*J^3#fcx#* 
^7^Vl/-h 30 
(b-1) b 'J^Pb'l/y^'J n-;l/^T^ V h 
(b-2) ^y^PfU^yj^-Jl/ (Mlft4 0 
0) S>7# "J h 

(b - 3 ) h ^ f n - 7*d ^* >ic 7*o f U > t 

K^3^H^nSi£L/c^ffir;i/3-;i/(Dh ur^ 
y u- h 

(b - 4) tfVx*U>#Va->\, (^F-«W2 0 0 ) 



(c - i ) x^u>^+*9->r F#tti ^u«JaJ5j£b/c 

;KDT^y U — h 
(c-2) 7xS*%s*9>)),T ^ ij h 
(c - 3 ) -<>^;l/^ y h 
(c-4) 2, 4, 6-F«J^Ci*7cty^>>xW7 

* y u~ h 

(c-5) 2. 3 h^P tVl/^^?^ y 

(§l^©jRSr»J) 2- [4- { (2-tFd^>-3- 
Kr^l/^ + ^^PbVl/) ^- + ^} -2-fcKP^->^ 

-4. 6-fcr* (2, 4 - * 
- 1. 3, 5- hU7^> 
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